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Abstract of JP2002346960 



PROBLEM TO BE SOLVED: To establish 
alternatives to kinematic and biological body 
functions of a hand, a foot and the like. 
SOLUTION: An endoskeleton part 10 is a 
skeleton enclosed in an exoskeleton device 
100, and corresponds, for example, to each 
region of an arm and hand and a leg and foot 
of a human. The endoskeleton part 10 is 
coupled, for example, in three degrees of 
freedom by a turning pair 3 about a center axis 
of the endoskeleton part 10, a turning pair 1 
about a lateral bending axis and a turning pair 

2 about a vertical bending axis. An interface 
(l/F) 20 detects data from force sensors 5-1 to 

3 and displacement sensors 6-1 to 3 and 
transmits the data to a processor 30, and 
when directed by the processor 30, drives 
drive devices 7-1 to 3 and a holding part drive 
device 8-1 . The processor 30 comprises a 
vector quantization data input/output unit to 
execute various types of processing. An input 
part 40 inputs given desired values and the 
like for measured values and the like by the 
displacement sensors 6-1 to 3, the force 
sensors 5-1 to 3, and the like. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenetxom/textdoc?DB=EPODOC&IDX=JP2002346960&F=0 



5/3/2006 



(i9)H*H#w/f (jp) (12) & 18 4# 1^ ^ # (A) iiimnmwxkmmn 

#582002-346960 
(P2002 - 346960A) 

c^yjkm a ^jsi4^i2^ 4 a (2002. 12. 4) 



(51) Intel/ 

B 2 5 J 13/08 

A 6 1 H 3/00 

A 6 3 H 3/36 



f-7a-h-(##) 
Z 2C 1 5 0 
Z 3C0 0 7 
C 
D 
G 

iB«SO»13 OL 19 H) fi»StaR< 



F I 

B 2 5 J 13/08 

A 6 1 H 3/00 

A 6 3 H 3/38 



(2i)mss^ 


WH2001 - 1 52277( P2001 - 152277) 


(71)ti[iiaA 396020800 








(22)ffieB 


7^13^ 5 ^22 B (2001. 5. 22) 














iaUJi&»UirWB*fc503-12 






(74)f^A 100107010 












F^^-A(##) 2C150 CADI CA04 DD06 FB13 FB14 






FB43 FB55 






30007 AS35 JTIO KS16 KS33 KX17 






LT08 LU06 



(54) mm<o4im} 



(57) i^m imiE^) 

iSTji^^ixS. 'f>'^'-:7x-X ( I/F) 2 0 

5- 1~3, ^fij[-fe^-^6-l— 3*>^>x 

:fT. «!:a^«3 0<7)t^tcj; 0, |gt!j^a7-l~3, 
•T'l.. A^JSP4 0{5, ^fi][-t>'Hf 6- 1-3, :?3-fey9- 




!(2) 002-346960 (P2002 -ilx+^^ 



^\--^t^mmm.m:T<^mmimm o (c»< is i hi Ktnm 

nmmm "9 tc«)< m 3 m d na^t , 

Huie^ 1 2m nmz x hmnzn Lxm^-H\^ 

^3^-{5-b>'-9-i:. 

0 tcinio I. * Sr^taj-^-g. m 1 3 :fj-fe i; . 
miBSI 1 3 ^fi-b y-^*- /i>#J^r«iO:%mft-^ A 
^)L, Buieaii7bMm3^)-fe>-tf*>/i>#:^rit]<50:tfi-§-^ 

[ ii^JS 2 ] m^co^imizM-th a Mffl*>'A:'D ^ a 
MA-<BafWck.\ii:hm^<r>mmn<^\iiii^-'!^^z^'m-h 

ifBlHlSSSrWt, ^cr>lii:nm^?:liitS-r^bbhl,z^ m 

mm 1 T^M^ 3 y tfgpatA'HuiBig 1 3 * -t 
m\ii^ixtzf^^i,znm-thnim^b. mmx-^mz^ 

«inBmiJbMaS3:^-fev-9-3&iH>r^<7)*?¥<olffiffli*iT\ I? 

iBig 1 nmm 3 ^5 (r^n&mntmi^ a 



[»*JI4] igi&m^. :hm^-sct/^')y'^ 

i 0«3K?fLi.C: i: ^mWLb-thmS.m 1 7bM3iOl^ 

A*^«SiL/ii^#tS^W^^g|5f4. Xfi, -aJ 
A#:<^F*3#t&Sr*- LfEg|5tcA#: L;t f*I'i'*g^ W 

-th^m^^f^-^^ftn^ :l b ^mwLb-t^mim 1 jbm 

ti^ vYxdrjuhymm^K mm. mmRz/^mmiz^ 

tt^'tLMmLxmmMm.^tL. ^ixt:>mm.<r>mi-i -ty 
:^'r)vv>mm'^m-^^mzi:y)m^^ti^ mmmzn 
mth \H-^mi^tsu&.tf^mm^ tih tzib<r)m.u.^mcr> 

mifp^^mzx K) . 

m^<om 1 « ^ ^Vx 1rfV hy^mii. ■'y^j:<bij3r> 

com 0 Mi^m/ 2 -o(r>m 0 ^^si^sitg l . 
mmM<^m 3 i^'yx^/wh >-^a«±. i^^< 1 1 1 

OCT)® o*fffl*^aggL. 

*«?»<?)m 3 <JD-f jS^V^ 1r)V h y^Wit . i!'-^ < i: 2 
-:?<7)I5i 0 *t^SISt/ 1 oc7)?t n^i^mmth J: o , 3? 
*r<7)#MgC:**iJ'-:S:< i: t 7 i i^i:'4mi^m^tt/lBi!)$iJ 

C W^iB 7 ] ItiRJS 1 J!;M 5 60V ^-rixt-hzUm^tttzm 

mwiti,z^fi^tmmLx^tsiM^ti. ^tii^mm<o 
Mia-f ^Yxdrfu h ymw^m^^mz^ d jSm^^x. 
^^mzMj^^?> p^-»^^^tium<mm^tt^ tzubc/) 

mtl^^mm<,zi.Ki . 

^-^< i: t Soiom '5M^StX2o<DJt o*rp*iis 

#^cO#ffiiO*|g|5<?5::i'^^< b%,3 r^cO-f iS^ V X^ryl, h >- 

mmii. ^ti^fi'Jf^j:< b i>4-:>cr>m K>MmRV^3':)cr> 

< 1 1 2 1 sA&x^mmniRviimmm^ri^ zb^ 
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Tffigpco^ 3 y^X'irfU h y^mt . ^i'-^ < i: t> 1 

<r>^ms.m-{}'-^j:< 1 1 7 s*^-e^fc®^aiat/iB«)©j 
t> 2 1 a u 7 L , M^ast-wjE-r s rt-i-ts 

*«|5$ri!'-=5r< ki>3 J^^mRirvmSf^^J'-^K i: 1 4 g 
fc«J«U. IS^iftfii, liS^lll*^. W^i6«^. 

^ss:, ^ti^'ttmm»u^&t^mizm-^i-^fzif)<7i^ 

it*« 6 izim^tirzfSiU^mcDmtd.-f y^/x-^ji^ h > 
7 izMm^tifz^9^^mcomti-( ^yx-^-ju h > 



mm(Dmti-^ yvx^)v y v^a ^-^-^^'mmtx-m^L 
tzc t ^mmt-t?>mmm9izMm<^^ yvx^nv v v 

imMsmk'^m. ^ i.y-^mijf^-yi^\.z^mt htz^ 
(T). mm^zi.mm^ixh^-i xv}l^^ h\,zmi^tz 

[ft*3ii 2] m^mevi^i i<7)\^-rh.i}Hzmm^ix 

X ^miii^tircn&m'^Rz/:h-f^y^izjir,miii^tifz 

friBis 1 Rx/m 2 co-( yvx^jv V y-r^f if.~':mwr> 

^ti/m2coafiffl-< :^^'-7x-f xi: . 

mtS^ 1 St^H 2 <7)iififfl-f y -7 X sgg-r 

X^ryu h y-^^ .-J^-i?''^g{CfEj|| L , HUiEm 2 CO-^ ^y 
X^yUhy-tf-f ;K-j7-^S*i\ h/U*^ 

-ymm<^wmxtim.m.izMmLf:iWiii^xii{mmmi 

1 3 ] Mieii 1 <o-< y^x^jv v y^-i ^tt-y 

mmzf^Lx, mM^2<7i-( yYxyjuhy^-( Tii-r 

mkt-t&m^ 1 2 i,zsm<o^ yyx-y/u h y^^ .if 

[000 1] 

;K-^^X7^A{C«0, Wtc, 3l 

'm<nKW<r>-^^ ■ mmz-o^^xmrn^mRx/^^m^j: 
m{mm^imx\±Ti^x v^h^^^Yx-tDi-hymm. 
RX/^ yvx^)V y y^^ 7f^-ymfSRX/-( yvx^)V 
vy^^if^-y'^x-rMzmth. -mz^ -s-istL-c 

F*3'i-*g (endo skelton.xyHX^ryphy) i: . -e 
(exo skelton.-f ^yX:ir;Phy) t*^'*!.. *||J£ 

<rmm,zii^th^yYx'r)Vvy\t. m^. ps, «ii 
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[0002] :$:^Bm. M^Hf^, MlSf^. JW.^:f] 
[0003] 

rJ' >->?.Kffi^X ^ ^: - 3 >'SfficO^*^'tTi5ixT t ^ 
[0 0 04] 

umMm^<n>^m. ^^^^vx<r)^mm^. 

tz$^Wm-fi^m'^X<ixhJ'<V-Ti^:^Vi}iiiL^X'^h 

[ 0 0 0 5 ] iifc. ^mi. A^<7)m^ ^mmcoxmm 

% . ^^tsmtxiif^v vm^izmm^m^j:^ j/yx^r^p 
m<r>m^ ^mjM(^mmx:i^'y h izFimK-^^mmzm 

mmm^<^fm, ^n^^mLx<^^m^b'i>zM-r^ 

J-^V-Ti-X Y^<^^Z.b^ '^mb'th . 
[0006] 

[ Wm^Wdi:th fz^<D^W ] ^^B^cT)^ 1 cr)t|^^s 



miiLm.x<7)mmmm o t=wj< is i m d t . mriem 

1 HI 0 MfS i: il3c-r -1. i'l-#tgPlff a(f Wijg 0 

tC»<M2III'9««i:, rt'i'*&«l^'9tCi!j<^3III'9M 

ffii: . mmm 1 2 HI D^ffitc J: ^mmizM Lxm 

*)yimz^^mm^^^i>m'0Mi^b , mi^min'^m 

b. mt^-r^yi^-^b^^-t^fzi^con^-^mb. F^-t 

feiEtft-r s » 1 Jbmm 3 lEKigiJ t , mum i Jij^m 3 m 
b. miyu-MzMLx. mmif. mmif. p^-i-^sw 

<^mK):fJ\t^lzt\ii:>htii:^iti-t?>mi JbMm 3:h-^>^ 

b . fjiEsg 1 ;^sis 3 s^fi-b i^^Mm<^nmm^ 

StA^jL. t«lfimi7!;MSI3^j-fe>-r*^^#:^rffl]0^)fi 
tz smm^zyk^ i a mifam 1 7!?^ 3 fEtba^St^ Buie 

[0007] ^^mcr>m2(Dmm^mzj: h b , buI£-< 

tmmi^xmmm.^ix, ^ti^mc^Dmm^ yy^^-y 
)v Y :/^m.ifm^^mz J: 0 $ , u^mznmt 

^ati. 'yti:<bh3 -^com 0 Mm&X/ 2 ocojt 0 Mm 

<bio\ -:>(D\^K)MmM/ 1 -^^omonmm-mL, m 
ms^com 3<o4 i?'y'x y)v v ymma . ^i'-^ < i: 1 1 o 

aiSti . i^'-^r < i> 2 oiOEI "5 *rMat/^ 1 -PiOrt 0 Mm 

timm-th i o tc, :fe^O#MSP/b-'ii'->^< ^: i> 7 

X'^^\i!,imwmmm^tth ^ ^ i: -r s ^ ;/y 

[0008] *^Hgo^3£7)f!?i*^ai3 J; § b , BulS-f 

^^z^ix^fiMmLxwmm^ix. ^tit>^m.cr>mu 
^ ^-yx^/u h ymmti^m^^mzx ^w^^n. 

<b%>sr>(^H^ Mmmf 2 -ocom D Mmtimm t . # 
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[0009] ^%m<r>m4cr,m&i^mz xht. luie-f 

yvx V ymmt , ii'-^t < i: 3 o^T)® 0 n^mf 

2 oioit 0 nm^mt l . m^<^w. kt^^ yvx ^^uh 
yi^mii. 'M^j:< 1 1 r>cr)m "^n^m/ 1 -^coff 19^ 

i!'-=5:<i:*,l'?cO[5|i9*fiS**lS«gL, &^<7)t^A<0^ y 

mt-th m&m^m<r)-( yvx^)v h ^^-r^ if^-y^m. 
[00101 ^mmw, 5 <of)¥^#sic i ^ t , huIb^ 

iSJ^y^SP^ri!'-^ < h 1 2 1 S AJSiO >'i? Srqg- L , 
M#««^a^ , S*<7)#pj£gl{$-i!.-:5: < i: 7 

3 g*j^trrnaJ5-iJ'^=2r< 1 1 4 eiJK<7)u v.^? 

i6c7)*rli«»^Ii: LT, ii'-^< i: i>^ff-7 70U 
[0011] *l%BB«0^6<0^#^S{= i -S t , 



<7)miRi/m2<7)mmm^ y^'-yj^-^ xt, Miami 
Rr/^2cr>mmm-( yy-y x^^ms^T^mmm 

|g 2 :/V;^ ^yl^ h y^^ *f-^at=<SjM L , KflE 

^^Vivm^it^-yi^mL. mmi<r>^'/Yxy 
;u h y^^ ^^-ymm.com^ximm.'.znm Ltzm^x 

Yx'yjvvy^^ ^^-yiyXT-M.t'^i^^^ixh^ 
[0012] 2is^BBo^ y^x-tDi'V-y^-i if^—yki. 

m. &.n.m^£^; m^'oiin^mR-i/'tc^-^ 

4t d C: i: **-C# -& , ^W^CT)^ yvx^)V V y^^ 

y\t, mut. ^\^^mmfm,Kf^w^miyx^j^x' 
h-ox. ^mum^m.. ^i^^-fm^ 

yvx^)V Y yi^nv-Ti^x biia {M-^xmi 7 e 
[0013] ^Wi^<r>mWi<ouh'yt LTJi. ^J;l{f , 

umt^ii. #^st^^^t^tt^^^3coIllo^^^si:. i^h-i-isa 

aT'il3c-ri.2WjgO«OlIIO«ffii:, /<.:^-ti^^<7)/< 
^-X'mMZixt:.m'om^h<r>m^'^i:>'t\,zX *)nhixh 

m±3U^&<r>^ y^x^/i-hymm^ . mm^kwrn^ 

«fflL^v^T% wmi^w.x'»rt;Lhi>^mx 
[0014] ^%m<7)mc^^t tT<±. mui. ^ 

^e^#«s«tg«7)f^i: LT, IS, », J?., 

P, W, sM^if : mj^l 7 iilS) S.t/^^£0-gP 

^, Ax-tts, -<yYx^ivhyR-(/mMm^-^tsAx 
[0015] ^mn<r>m<^w^t LTti, ^jitf, y 

YXITJU h ymmt LT«0##:«mia{::AX<^li!6, 

-i yYxdr)\^Yymm.izm-^me^m^T'-y\.z-^\^ 
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[0016] *5|BJ<?)flfi<?5*#mfc LTti, ^Ji.H\ < y 
■I. Mi^UnmWVUn t , § ^> , [^] -l^fjySljjMH 

mi,z^'Jzi.-)vm.-^yYx^)vvy^ 

[0017] *%BJc7)fiti<7)^t©t LT(i. mtit, Mi^ 

[0018] ^^mcr)m<^^mt lxh. mtix. 
x^wsgg-g' (Bin. mmm) ^^w^-^, ^^m^i^ 

mmmiz-:>\^xii. mm^m.m^^m.mt.tz\i^mm 

^zmm^^m^^x^mthx-jLc^^m^^. m^u^ 

[0019] *%BJofffiO»«Sfc tTti, mUt. ##: 

^iL\'Hzmm^x'mmL. »i^mf^i^ 

±-m4^^:ffdZkt>^X-^^. 

[00 2 0] -etT, xm^Mi^^mzf^i-yti 
jL^w^zf^h-^fz -f ^y-x ^r;i^ h ymm.f>zm.m lx. 



rnxmrn-t hzti, -^mxh h . 

[002 1] 

commi:mmi>ztm-t^, mm. -f^vx^/u-hyg 

h-ox. ^*)Mmi—s. }t'3*t<S4. ::»j-fe>-9-5— 1 

-3, ^fii-fe>~^6— 1— 3. IBKj^B7-1-3. U 

^aeigi&^ss-i. iRj^gps— 2. ^j^-jum-^^ 

9, x:^h-;^^;j^b^ (rt'S'tS) gpi 0. MS51 2. 1 

4, yV—J^l 5, 16, -f V^ — ( I/F) 

2 0, nmmm.30. A^m4 0im^^. ^:*5, #ig 
m^x'<£imt^tii>m^mi. mmm^mmLxh 
^yYxy)Vhymm. \ oo{±. ^m?^® 

c 0 0 2 2 1 iHi o*r« 1 mmfmmK)<r>m^nmx' 

V^TIBifj^ix^. if0^ffi4{i, fflOTtS^ai: LT*> 

w^'thn'onmx^'^-x , mut. j^-. ?fi 

JE, ^!^m\izi.->xwmm^ixh . :n-^y^5-l 
~3(i, FiJx«\ m-^z>-^-mx'^^. ^-^y^e— 

n^y^^mMMx^i.. ig»sa7-i-3{±, mx. 
wm<^^'oi>zwmsi-^hcox\ mut. yu^i^yjuv 

{±, KX^;kh>'gpi 0(c-f :?''Vx^r/ph>'^ai 
0 02:«^-ri>. ^i>-^-;l4S^g|59«i. I^^S-t'&flilc^ 

^V'xy/Uhymmcoyu-M. i em^m-^-t^tzufy 
m^m^Lxn-wmt:m^-t^fzif>cr)i,cr>xh?>. 

[ 0 0 2 3 ] X>- VX^Jl-hym 1 Oti, ^ i^YXir)]^ 

hy^i ooi}f^fo,-r?>xy/\^hyx'h-yx. mi. 

Am<:^m. &m<7)^mznmLx^^:i>. j^yv^y 

mmLfz^[f^'Wmf:m-ti>^iS.. Xti, -mizAi¥<^fH 

-n-t^^^LmmzAf^^mmLfzif^-wt^^m^^^mm 

X'hh, tfz. x^-h'x^/khvgpi Ofi. ^J;t{±\ X 
y Yxyji- hy^io co'p'CmmKx^m K)M^3 1 . m 
fttfWra 1900 O^iS 1 i: , ^ftffW^ OWIU 0M^S2 
i;tJ;0, 3n^JS.xmM^in^. tfz. M®12<i, 
0~1 i*^«OPgfii5-C$)-5T. x^-KXc^yPhygpi 0 

mm*)cr>m'OMi^x'h^. mwiAii. i~2g*jKi7) 
<7^mK)M^tizX':'X. j^yi^x^ji^hy^io^im 
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[0 0 24] ^V-^f-yjc^X { I/F) 2 0«i, K-n 
V^'-^i-X ( I/F) 20ti, ^J-tV-^-S-l — 

ssoic-e^oT-^^rfsiML, 3!aa^a3o<7)tg 
^icj: 0 . igi&^^B7 - 1 -3 . ^nummms - 1 

^(i-ti^-tf 6- 1~3, :»]-trV-r5- l—S^tciSaH 
[ 0 0 2 5 1 02{i, 2(s:^BHJC05^S^:i/ji.-7l/S'f ^ 

MS 3 h , ^h«^S{5aT«-r -i. 2 tt/a D 00 O^tffi 
1 . 2 >'N'^-:<3^^<7)y<:t^T'3i*S$iX7tjtOMfl4 

tcOffl^-g-ip-iirtc J: SSb*:3 e*JKO>f ^yx^yU h v 

Titfg , mmmmx-mmth ^ 1 1, ^tg-cs> 1. . 

[0 0 27] S-r, ^i^i-yPM^^f^VX^r^ubv^a 

1) . =5rtj, -h'^>^5-i-~3<r>m±mxi±m'hmm 

>'^S<i, Xt^-zTS 1 0 1 tci OAiJjSixJtaaffltc 

mmiiL^y^5cr)m.i%\:m-t^ ( s i o 3 ) , -:)#' 

•^i^:?-^!-^ ( I/F) 2 0&:rt-LT5aa^a3 0 

icA:ti$ix?.. Ma^a3 0(i. ^iia7-i~3, 
ffift^KKi^as - 1 mm&itm-fhtmz ( s i 

05) , ^y^-yj.-:^ ( i/f) 2 ootiiggp-c-^?. 
r -yr s 1 0 5T-tfS[$ii7t©Jf«i»icit/iB-rsm^<offi 
{ciiilBjaSSrff^ (S107) , 
[00281 tvA-yPM'f ^/Vx^ry^^ 



a7-i~3. ffif^gpig»)^gs- ucai:»3-rs (si 

0 9 ) . t i^jL-;um^ ^y^^/U h >'^B{i. •/ 
7- s 1 0 9 ■C<7)igf!^a 7 - 1 ~ 3 i ») IKI) § ^t-t 
4*S:(4-fe>-9-6- 1— 3, :^]-tr>"9-5- 1—3*3^0 
fhilLT, X-f -yTS 1 0 IT'^eB^^SiX/cagffli: 
it^-T'S (Sill). =f:'J:j.-fUm^ ^f'Yxyjl'hy 

msii. XT^yrsi 1 ix'mm^tifc^iiL-^:^-<r6~ 

1 — 3. :>]-fe>'-9-5- l'-3c7)il^ffii:, aS<ii:c^M 

*>weffli*i*^*-^*'j^^i. ( s 1 1 3 ) . zzx\ 
mMmbsmmt<^ij^pf^mi9\-x'$>tni. mr/. x 

x-/rs 1 osizm^, -:fj. m^mts^mtcr>m*< 

a«i, i:^<r>fV7-TiyxYtm'&<r>^m*)n'^\'- 

3. ?t'9^^4, w^^mimm.B.-\mi<zn\^xm^ 

^ixfztp^-b-^m&h. m%<^%'jf^zn\.xmr^fvrz 
iS^ti, ^N-y-Ti^x vmrnkmi-fh ( s 1 1 5 ) , 

S 1 1 5{CfeV^r, >'^•V-T>'X h^!li|*%f^SP^i-JC*f 
LT^TLT^rV-iJ^^ti:. ffl/. x-r-/7'S 1 0 1 
0. K4^>T#^fiC-fe>'^f6-l~3X{i^J-fe>'1?-5-l 

C 0 0 2 9 ] ia3«, ^ ^^yx^/L-h >'-9->f ;K-^^S 
ffi<7)U>'^' (LINK) :x.>YX^)VVvn 

1 ocogij^ti. mui. im-i^u^i 1 , :&)Se7 + 

*#2 1. :aE£7, tM7, «3+T^460-&fi-7 7T 
*>S. :£ffi6#cox>'K;^y/Uh>2 1 Ofi, Mi.{f, L 
I NK 1 1—3 1 ^mLh. ^l^^(OXir>Uhy2 20 
«i. mti£. LINK3 2-5 2 5-fiii.S, i&PJ^iOX 
>-HX^;l'bV2 3 0«, 0^J;c.<f> L INK 6—1 0$: 
mt^, 2EPJ£<7)X>K;?.^;Ph>2 1 OJi, M 
L I NK 1 — 5$rl«i.S. MSIi7)xy Hx^yl^h 
>'2 5 0{i, C?lJi.{i\ LINKS 3. 54i:mti,.T 

mcox-yi^xyjuhyieoii^ mtii. link 5 5 

— Sl^mth, ZC7)J:d^^^V yi^izMmLX , ^ix 
[ 0 0 3 0 ] 114 tc. J'f-#tSM7 ^^mT-A<r)9ikm^ 

scomimi^^-t. zcomiiZii, mmmzMm-t^f^'W 

^)vvy^m.i}K pgp. mum/^-m^<om^mz^ix 

hymmiim-t^mzxT^^tix^^^. mut. m 
mz3 si^®®(3>, Mmz 1 eiJK®. mmmz i e 
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§/i>tcWC2o (S) (9) . Mtclo (10) . 

tci^ ( 1 1 ) (T^rn'oMi^iimt^ti^, m. ±M.m 
[ 0 0 3 1 ] i/yx^;k h ymmcoKm^mium 

h ymWit , iJ'-^ < 3 ocolU 0 ji^fllXV 2 oco 
ir;u h ymSii. 'Jf^K tiil -:>com D Mi^RXf 1 oco 

[ 0 0 3 2 ] 05 jc. ^'h#fSM2 1 ^mm^^y ho«» 

m^Rx/^mcr>m^cr,mnu'^<>z^ix^'fmmLxm^ 

[0033] -r^7)-f h >-9--f .+r-i?'^a{i. 

^SBOHuie^ yv'^'r)VVy^Wkms'th^^U^U 
^MfV:^':r)VYymm.<r)^mu^wm-hti^(n 

<^}i-^£ < i: i> 3 oo-f :^''y x "DV Y ymW,i. ^-^r < t 

^mcomw^co^}'-^ < i: 1 3 of^)-^ ^rx h ymm. 

^ix^tl'J'-^ < ^> 4 OCOIU 0 MiSS-t^" 3 ocojf 0 

[0034]ia6(i. ^ ^^V'X^;kb y-tf -f 
3 0 0 {i. ^ ^Vx^yp h y^-( Tn—ycTy^i^mcr)^^^^ 

mw3 1 0. ^#3 2 0. r^ y^^mmsso. mu'^m 
#3 4 0, ^KfMmmm^^yvji' o-;?) 3 so, w 
^l&#3 6 0 i: . ^(>iz. :&m^imm3 7 0 . 
U:mm 3 7 2, ^M^-^^^S 374, ^M^^i^mw 
3 7 6, Sl-^*|s^a3 7 8i:Sr<i;t^<> ^fc, vld-C^ 

-^t^b {±, #f<sfi^«f^a3 0 oi*i(cffM$ni>srafc, 
5{i, ##:t^^3^t^lSc^i2a^^*^^ELT^^o, ^comm 



ihommwxhh. w^tj)i^=3 6 o{±, ^i^^ic^ft-sw 

wchh. tfz, ^Kimmmmm^^yvji' (3-^) 3 
5 oj±, mx.^i. is^iM^3 0 5 , ii^ift#3 1 0 , M 

^W)#3 6 0 , IIgir5rM)#3 4 0 ^MV^;t4^®*>^>, W 

*^-:>a .y ^«8«3 3 0 T', ±Mcr)^miim^^tit i 

dtcn-yi^LTffiO iff ^ -I t *^T-# ^ cOT'S> -2. . 
[ 0 0 3 5 3 i/S, 2EWM-^#:S«3 7 0 , ^feW^-^* 
^a3 7 2 , :fej8IS#-^#:^a3 7 4 , *M¥-^«s^®3 
7 6 S.l/*Sl-^#:Sa 3 7 8 'eixm##:«J^^a 
3 0 0t:£«Jg., SM^, #M^St>'WsIcO« 

»^ai:Sr-^#:$-t*:i./::i6co^>co-Cfc^, ^fc, ±mco 

mi<^^mwi. »i^commz^ti^tiMmLx\^^. 

=Sri3, #i*ffi^a3 0 0cOllS^tW*5 0 5(=, SP^t«l 

[oo36]ia7{i, ^ i/yxy/i^ h ^-i^-f 7t(—^im: 
5 0 0 <^«iB&iifigia-c-fc § , ^ «^ L/i ^ ^y>!. y 
)v h ^^-9--^ ,-^"-^^a 5 0 0 {i, mx.i^. mwmmmm. 

3 0 0, -^fifs^as 1 0-1 — 5, ^>'^-7x— X 
(I/F) 20-1 — 5, J5fflSIB30-l~5, 

ummm. ct^) 520, 530, ps«»^a5 4 
0 , 5 5 0, 6 oav'4'^a (^^-^ h 

*MJl^a 7 9 . 5 (cfi , M:E-fe V-9^tc J: 0 APbI 

^jMmij^'<ix.h^^u^mx.^. #«i^a(:, m#, 

[0037] ^ 3t , ^ iJ'Vx h y^-{ ^^—ymw. 5 
0 0 {±, Mwuwmm. 3 0 0 tcwmi^a 540,5 

5 0 2r-^§-ti-, fio, tfi^a? 9 5cOA:»3l3J («f^ 

2 0, 530, nmu^m. 5 6 0 ^-^f^c^-it-csij^-r 
[ 0 0 3 8 ] Hsti, 3 *,S:»^-^#c^ato^B&«^ll 

^ . 3 ^n^-^wmm. 6 0 0 ji , #*«i^a 3 

0 0!:, •arW«i^a5 6 0, M^«»^a5 2 0, 5 

3 0, lHI^S»^a54 0, 5 5 0i:2-jSML, -5-<x<^5r 
^•th t COT'S) S o 3 ,^&^it-^#:^a 6 0 0 {i 3 

:ir6 2 0, ll^W6 3 0atXS/^>3ffl*6 4 0^ii;t 
I.. -^frffltftSfte 1 0{i, 3,^&^5^-^{*:^a6 0 0 
(r>mmi>zWM.^tl. <IO-^#:ffllft^tt6 1 OcOi^ggPtC 

ff$;cft6 2 0*>'a*»ftTV^i,, (124', ^f*:^a 
iifiJ#{®) iaSfflM6 3 0(i:, ^li.{±', 3;ii^i#i(;^#: 
^a6 0 0tf0ttfflatcffia§ix, R®#OMffl!lS:#^^HiJo 
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-^«cfflsis»t6 1 o<nmmizMr>mfi^ti, w^tme 
2 0 li , la^fflw 6 3 0 Lx-^i^mm^if e i o co 

1*^^56 0 OJi, 05^<7)i 3 tc, 3.M«<:0'X^MI« 
[ 0 0 3 9 ] 09 {4, >f ^'y'x^;u h i^-tf^f -+:-^ga 

ll-eS>S, *>fXhilB -y b«tSf|«^S) 40 

Oti, e3J;t«i\ #*«I^^S 3 0 0 ^ ffi *)±ifX^W^ 

0. 5 3 0. PJE^^lt^a5 4 0. 5 5 0,«l|«^ 

a5 6 0$-tS*W«./i*^iOt<7)T-S>oT. 

ife4 1 0, ^1^4 2 0, ^-^|giftga4 3 0,44 

0, ^Yx^yjuhyt^^ff^MiASO. ;^^xhr-A 

4 6 0&y^d<-;l^^>''4 7 0 

[0040] ^^T', *'«s«?f«a30 Oi:;^^Xh^ 
a4 0 0 i: cO»f^S:ffitBg6<)(ci^Bj-^-l. . ^ yVxy)V h 
y-tf-f ;K-^^a^fl&fflL=5:V^J^, *^Xh^a4 0 
0 *Be*, tM*, «3SO# 

•^i?'rx:;r7wh>'^a (ffij^sa) ®a^a 
h;u»iF-(k7-'-:J'Aaj:»3^a) ^iSil^L, ^ix^ 

mm-h^^zAt^ P«cS:«»L^#f*c«j^S3 0 0 

f*:«ftJ$^S3 0 0 -Cti, #-^ft:SIS3 7 0-3 7 4 
M^, £16*, ^mS.. 1^mS.. WKc^#-f^Vx^;l^ 

by^s (»»^a) i^w^^h. 

[ 0 0 4 1 ] X 0 0«4, , 

ft-r 5 #»:««f^lS 3 0 0 i: 7h X h r- A 4 6 0 i: *J 

f^) tct3(t.2.;i^-^xhr-A4 6o<7)±#- mstx 
^:firi6i^«i^m4 1 o<r)iiiiyz^B> ■ ^mnt. #f^j« 

}^B3 0 0 izmt (>tifzmK:mcDtiibco^^^^m 
i^-thztizji'o. mmmii. mtit. ih^o^-xk^^ 

f*=^ffij*-rs»i*^fin#^a3 0 0£7)«i8iS:^fcfi=a ^ 

[0042] C:c7)j:otC, ;^>fXhSS400tCj:il 

a", 7n-f X hr-2»4 e o t Bi5ift:Sr«»-r-s#*«»g 

a3 0 0*>'-&#:L-CV^|,^fc®^«2|si:L-C, ^f^jiftSgP 
4 9 0<^Sf^#T':J^^X hT— A4 6 0<7)±# • 

x/-^ij^nm^M4 1 oo,-Ki''>'3 • 

i^a3 0 0<?)|lH6O#*&^gPSrfft-i^-^>'XT, 



XhT—M.4 6 0X'^i>^?>. ^-fXhr— A460 
5re^-r, #<*«»^a3 0 0<O^«2:Slfr^SCi:*»' 

X'^h. 

[0043] ^cr\ 7h-fxhmm4ooiz^tti^^ 

mm-t?>, t-r. ;^'<x^T-A4 6ot##:ff,^^a 
3 ooimmLfzmm^$:w\^-ti>m^i>z-:>\,^xmBM-r 

mz. ^^'^if&tLXXmt^^ ^Yx-iriVhy^^Tf^ 

-ymm.5ooi,zx^^ (>^•'7-r>-xM^) <om^ 
[0044] iL-r, ^^'b-.yhjfttsji^atcffi^-rs* 

-^Xh4 0 0«i:, mt\t. ^m^. *P 

««co6<l£0#-f i/yx^yuh^^a 
1*^53 0 0, 520, 530, 540, 550, 56 

0 ) fc, ^mmm. (^^ b/ua^-fk7-'-:?Aai:J3^a) 

a<i, fi?iJi.{4, SfflcOSSSr-^tfClttc^rS, 
[00451 ClClf, :^>fXh^B400i:Pfi|sS-«^ 
■r S ^ yVX'r)V Y 7K-i/^a 5 0 0 ( ^ C: T' 
{4 . #*ls«ftF^S 3 0 0 tcWfB ) *i-^<!tc LT \ ^h^m.^ 
W^h^hh. mUi. <-y h'*-ic,Mf*:^e±$-frl.ill 
#«4, Pf^AH j^'VX N V^A jT^a 5 0 0 
Al.it^{c=5r-l.o ^Jt, m^^^-yY\,zmk^^hm^ 
«, JMf*:*M ^rx^;l^ b .it-^^B 5 0 0 (=9- 

h V^A if^-y^m. 5 0 0 tcAo ;t 0 ai^c 0 LTfiOT-r 

[0046] ;^-fXh^a400i:P#:^«j^L>^^-f^ 
V'x:>-/Uh >'-9->f ;K-^^a5 0 Qii^^^\^X\^h^ 

x\ X v^a4 0 0 tcfsift^ix/i 5mco-( ^vx^r 

/PhV (:&M*, ^PJSi., £P^, «alc0#« 

ff-r^hT-, ^i!^yx^-;Uh>'-^-f.-i<-i/Sia5 0 0 5r 
ttf^^-tt^. ZtHzXK). -&f*:i:{4, ^^T'{4, fi-^^ 

[0047] ^tfO^ ^' VXtJ^yU h ;Jf— ;7-^a 5 0 

o{4, mtif, ^^-(xh^m.4oot-^i^Lfcttx'm 

f^$-^ l-J^^i: , ;^^Xh^a4 0 0*^<i>MiXT»Jf^§ 
mth . ^fc, ^cO'f :/yx^7l^ h ;J<-^"^S 5 

[ 0 0 4 8 ] , ^ ^'Yx^fu h >"^A ^'-ymm. 
5oofc:BgLT, :j^yYX'ir)vv>tLxm^-m^m 
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Six I., 

[0049]|110li:, :/y^^7U h ^-^--f .-^-^^ 

mut. ±ij\mmm^i i o. 715. ms^un 

F ) 7 2 0. 730, 32, 7 3 4 , # 

ft:{S3^^SfcP£«lt^«<^-a-*^a7 3 6, 738, 

o o, !i!6#«j^a7 52, 7 54, # 
f4:f«i*^a t 7 6 0, 752, 
M#««p^«o-fe y t mmmm. ^^ts4 y^-y a^- 

X(I/F)764, 766, ■irsl^it^a7 7 0 , T 

#tf-f >-:?'-:7x— X ( I/F) 790, at^', 
;Ufi^^-ft7^'-:5'Aai:^^a^-t-tfJ?!ia^«7 9 5 Sr^li. 

[00 50] ##:ffi!t^a3 o 0 tm.^^^m.<^^w. 

^«7 6 0 , 7 6 2 tcj: -oT , *M^S.t/*M^5r#fi|s 

ftj^^a 3 0 0 ic^iittc-^Ws^-fr s c: h i}iX't , 

»^a«0-f ^-^-^i-X ( I/F) 7 64, 7 6 6$: 

^K^'fim^^wmmv 52, 754 (c-e tL-r^x^sfE 
^^immi 3 6, 7 3 8 i a»^t/^^p^^ 

46, P&iSi^aco-<i^^'-:7x-x ( I/F) 7 2 
0, 7 3 0*'eitmP^flSj^a7 3 2, 7 3 4fc-e 

tt^-ftmm L T IR 0 ft ft S . ^ , U V 

{±, :^^^3E*lc#4f^flX0#(t-?.<ri:t:rJ;'9, ^:^(^ 

[ 0 0 5 1 ] i T, ^ ^y'x^yp h >'-r^ ^-^^'^a 
{;rt3{t-S, Si:, ^tttcff aiW^tov^Tl^^HBt- 
-g.i:, <t|ig*.T'{i, mut. 4-^-i'xb^B4 0 0{c##cffi 

f^^as 0 om3't-c7)p^, m^m/nmu.^w.^m^ 

L, #f*:»»^a 3 0 0 co^^i^-e^^'f X N r-A4 6 0 2: 
Tii, Mi.{±', Jt^m^^^as 0 Of<-/ H±(cffl]iy,L 

^it^as 0 oicpfisp, M^, mcn^u^mRv: 

Ma^a7 9 5&-^*$-ttS. ffKlT-{i, ^Ji.«f, 7}^^ 

x^^a4oo^^3)0iltT¥l!Jf ^rncio, ^ 

[0052] ttl. ^ :/y'X hy^^ d<-i?'ga*^' 



Kl*||7 10, 7 1 5{i:, mtl^. ^tr^-f^Sr^-^'T 

mmmtL. §^>tc, ^c7)ffi^4WffifflLTxru>'ir- 

'if'\J■f}mm^z-^L^\,^z t izx ^=F»i^mLx , z 
<D=Fm3mm±<^nmmmp^iz^^txn»^^^'^xm 

[0053] ^/c, yv'X'tni' V y^^ *'-:?'sa{c 

;U h y»f ^ ;Ji--^^a{i:, n f -y N^tSft^^atffl^^ 

■r.i.4^^xh^a4o o*^i^«inT«}f^LT*3 0, mx. 
tt', -a-iico^ 
-f^'vx^/wh^^B (fti^^S) 4»dft5aii^a7 

9 5$::7;P^liLfc4^»,i:^-l.. ^fc, >! CI -C-cOiftf^ 

[ 0 0 5 4 ] 0 1 1 «±, mSfm.^W^(7if-^V—Ti^X V 

xhT'{±, iiJiS^atciD^Ji.Ji', PM«»^a 

^) 7 34$rrix-drLT, WJg.€fti^a CtS) 7 3 

J; •? , ^ i/Vx^r/i^ h d^-^Sat fi:, M^S 

■r-i..rtT, mnf. mw. mjt, m*, ^i^s^-tt, m 

fr«!tsa3 0 o^ia"*, j^x'^LfzmjuzisK^x . 
:^^i:(^nmmsmm^m^^tztx\ jEfciitg^itoi 

[0055] iJ'VX^/U b >'-f rff-i/'^atC 

2i,z^-ty^-^-r-htMmLxis'o. mttf. rc: 

X'CO r MfcfJ-Tj lllf^Ji:, X^^ y rs 1 0 1 r^iiL-^ 

y^6<7)mizm-hsmmA:tij izmmv. ^yv- 
=sf , yi^-^fm. mm. mw. u^^^i mmt. x 

T--/rs 1 0 9-CcO r|Et!;ga7^Jii:ftj m^E-ri>, 
[00 56] 01 2(i, V^'— 7j:-X ( I/F) 2 

o^it^-5!iajia3 o<7)mmiM^z-^\^x<^mmmxh 

^>-:5'-:7x-X (I/F) 2 0at^*[iaSIS3 0 
r, Htf, aijcO-7M)^x«£7)B::5i-(i, <^ b/Pcog 

^S:, "^-P Y)UmFFitLxm—mzm.o . zcotziib. X 

m) i::^xm^^t-t^Ztlz^?>, ^(DM^itX'it. m 
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mtLx. mm ixa. ^t'j) si 4x4sso 
h;us 2 0 , i^itLTtx;^? 7*8 3 os^/^^^g^c 

(Do-avit Harterbag mzX 0 . 'J y:^x.]yj( V V 

M= { (P-Ps) (Me-Ms) 
fIL. M : iii^T'-i'. Ms : «/Mi5:»3ffic7)Ji^ffi. M 

e : fSLzktatimcom^m. P : Xt^^f-f. P s : g/h 

[ 0 0 5 8 ] 0 1 3(i, 2(s:^BJtcM-r€. -f j/Vxiryp h 

[0059]^ v-lf-f *r-^^Srafcio(t 

^j|ia?r-^t?^8lSiia8 0 0 , V^J'-^x-::^ ( 1/ 
F) 9 0 0, 'f^yx^yPh>'1>-'f -+:-:?'^a5 0 OS. 

t0 0 6 0] ClCl-C, -f^yx^ryl^hyHf^^if-jr^a 

\,zXhmim^(r>BM Sl/hi: LTti. 0« 

z.\i. 'f—$'<r){mfd\mmLxmm<nu^.-yY^^^ 

L/iO, 7-'-^^7)^#T'^•?3lt•f^$•^^f-5/^•?, 7-'- 
^<7)W:±X'mti^:tiilii:hLf.zO . r-:5'^o«iW^T••5;7 

to 0 6 1 ] 

fz. ^^mzxhb. Ara<75»)#&ffl<Kj^oaiiBD*'.y 

h {cnitE.-pS**Wt;e;t S ^ i: *^-C# I. . ^ fv! . *^ 



a (v^it-.x^-^) ^gs{aasy^sss^tc$iim 
##) 

[00 57] ^/c, >f >':i'-7x-X ( I/F) 2 OT' 
(Pe-Ps ) ) +Ms ( 1 ) 

[01]-^ j^y^^;u b ^^at^iSPBsmn. 
[02] ^^mzmth=^'J:>.-)i'm-iyvx^)\^vy 

[03 ] ^yx^;U h XI^-^f .-K-^^iacoxy 
[04] ^h-S-tSMTa^SlSe (T-A) c7)^^0, 

[05 ] 9v-w^m2 1 (^xi'H) (Tumrn^ 
0. 

[ 0 6 ] -f i/yx h >"9--f ^c-^^iiatfrx-;^ fc ^ 

[ 0 7 ] h ^^--ftm. 5 0 0 <7iim& 

fii^0. 

[08] 3,irS:»^^i<sSacO«fB&««0. 
[09] 7^-f^h^a<7)»tBS«fi!t0, 

[010] yvx-tDy h y^^ ^^—ymw.<DjLmm. 
[011] m^^'^'mcr>^-^^-Ti^xvcr)-m^7f=.-t 

mmm. 

[012] -0-^-7 x-x ( i/F) &r/^mm.3 
[013] *5iHj{cM-r-s. iT-yx^r/p ^ y-i^.f ^f,-^ 

i~3 mo^tfii 

4 ftOi^iS 

5— 1—3 

6— 1—3 ^i^^y^ 

7- 1-3 lEis^a 

8- 1 fti^gpsBiji^a 

8—2 

10 xy Kx^;Uhyg5 

12,14 MSB 

20 -<>'^-7x'fX (I/F) 

3 0 mmmm 

10 0 -Y :/y X 'TJl' h y^w. 
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